はめ込み up to cobordism について(実特異点のトポロジーとその関連話題) by 菊地, 茂樹
Titleはめ込み up to cobordism について(実特異点のトポロジーとその関連話題)
Author(s)菊地, 茂樹










1970 $\mathrm{B}\mathrm{r}\mathrm{o}\mathrm{w}\mathrm{n}[8,9]$ , Liulevicius[15] , immersion up to cobor-
dism . .
Whitney [24] Smale-Hirsch ,
, , ( ) , K-
, 1960-70 . ( , $\mathrm{G}\mathrm{i}\mathrm{t}\mathrm{l}\mathrm{e}\mathrm{r}[11]$ ) ,
, , . ( ,
Kikuchi and $\mathrm{S}\mathrm{a}\mathrm{e}\mathrm{k}\mathrm{i}[14]$ .) , .
, $C^{\infty}$ , .
2. SMALE-HIRSCH
Graustein and $\mathrm{W}\mathrm{h}\mathrm{i}\mathrm{t}\mathrm{n}\mathrm{e}\mathrm{y}[22]$ , Smale-Hirsch .
2.1. $f,$ $g$ : $S^{1}arrow R^{2}$
, – .
$\mathrm{s}_{\mathrm{m}}\mathrm{a}\mathrm{l}\mathrm{e}[18]$ – .
k $n$ $f^{g:},S^{k}arrow R^{n}(k<n)$ ,
, $S^{k}$ $p$ , $f,$ $g$ $df,$ $dg$
. , $f,$ $g$ $p$ $U$ – , $S^{k}-U$ $k$
$D^{k}$ , $k$ , , $f$ $g$ $D^{k}$
stiefel $V_{n,k}$ , $D^{k}$ - .




Hirsch [12] – .
2.3. $m$ $n$ $f,$ $g$ : $M^{m}arrow N^{n}(m<n)$
J $dg$ : $T(M^{m})arrow T(N^{n})$
. , $T(M^{m}),$ $\tau(N^{n})$ $M^{m},$ $N^{n}$
, $df,$ $dg$ .
.
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2.4. $M^{m}$ $R^{n+r}(m<n)$ $r$
J $M^{m}$ $R^{n}$ .
, 1960 ( ,Dold )
, K-
. $\mathrm{G}\mathrm{i}\mathrm{t}\mathrm{l}\mathrm{e}\mathrm{r}[11]$ . , [1]
1980 .
3. UP TO COBORDISM
, , $m$ $M$ , $M^{m}$
$R^{m+k}$ $k$ Hirsch ,
. 1970 $\mathrm{B}\mathrm{r}\circ \mathrm{w}\mathrm{n}[8,9]$ $\mathrm{L}\mathrm{i}\mathrm{u}\mathrm{l}\mathrm{e}\mathrm{V}\mathrm{i}\mathrm{C}\mathrm{i}\mathrm{u}\mathrm{S}[15]$
.
$m$ $M^{m}$ $m$ $N^{m}$ , $N^{m}$ $R^{n}$
, $M^{m}$ $R^{n}$ up to cobordizm .
, ( ) $m$ $M^{m}$ $N^{m}$
$(m+1)$ $W^{m+1}$ , $M^{m}$
$N^{m}$ $(\mathrm{T}\mathrm{h}_{\circ \mathrm{m}}[20])$ .
Brown $[8,9]$ .
3.1. $m$ $M^{m}$ $R^{2m-\alpha}(m)$ uP to cobordism
. , $\alpha(m)$ $m$ 2 1 .
$m$ $M^{m}$ $R^{2m-\alpha(m}$) ,
(E.H.Brown and $\mathrm{p}_{\mathrm{e}\mathrm{t}\mathrm{e}}\mathrm{r}\mathrm{s}\circ \mathrm{n}[4,5,6]$ )
. , Cohen[10] 1985 .
, up to cobordizm ,
.
Liulevicius [15] .
$MO$ Thom [20] , $m$
$\pi_{m}.(MO)=\lim_{arrow}\pi+m(nMO(n))$
. V: $\pi_{m\text{ }^{}st}$ $(MO(k))arrow\pi_{m}(MO)$
. , $st$ . $x\in\pi_{m}(MO)$ $m$ $M^{m}$
, $M^{m}$ $R^{m+k}$ $N^{m}$
, $x$ .
[15] ,
3.2. $m=2^{r}-2,4\leq r$ , [$RP^{m}|\in Image\lambda k$ y $2\leq k$ .
, $\mathrm{A}\mathrm{d}\mathrm{a}\mathrm{m}\mathrm{S}[2]$ .
32 , $\mathrm{B}\mathrm{r}\circ \mathrm{w}\mathrm{n}[7]$ .
82
3.8. $M^{m}$ $R^{m+1}$ y $M^{m}$ , $RP^{0_{y}}$
$RP^{2}$ $RP^{6}$ .
$\mathrm{s}\mathrm{t}_{\mathrm{o}\mathrm{n}\mathrm{g}}[19]$ .
34. $M^{m}(m>0)$ $R^{m+2}$ , $M^{m}$
.
3.5. $M^{m}$ $R^{m+2}$ , ,
$0\leq p\leq q$ Z $M^{m}$ $RP^{2^{\mathrm{p}+1}}-2\cross RP2^{q}+1-2$ .
3 up to cobordizm $\mathrm{K}\mathrm{i}\mathrm{k}\mathrm{u}\mathrm{c}\mathrm{h}\mathrm{i}[13]$
$\mathrm{s}\mathrm{t}\mathrm{o}\mathrm{n}\mathrm{g}[19]$ .
4. $Z_{2^{-}}$
, $\mathrm{B}\mathrm{i}_{\mathrm{X}}[3]$ $Z_{2^{-}}$ \S 3
.
$\sigma$ $m$ RPm
$\sigma([x_{0}, x_{1}, \cdots, x_{m}])=[-x_{0},$ $x_{1},$ $\cdots,$ $x_{m},$ $[_{X_{0}}, X_{1}, \cdots, x_{m}]\in RP^{m}$ .
, $(R^{n}, \tau)$ $\tau$ $n$
.
$\mathrm{B}\mathrm{i}\mathrm{x}[3]$
4.1. $m$ , $n$ , $(RP^{m}, \sigma)$
$(R^{n}, \tau)$ Z2- .
,
42. $n$ y $Z_{2}$ - $(RP^{2}, \sigma)$ , up to $Z_{2}$ - cobor-
dism , $(R^{n}, \tau)$ Z2- .
. $m$ $(m>1)$ $2m-1$
Whitney
, .
Kikuchi and $\mathrm{s}_{\mathrm{a}\mathrm{e}}\mathrm{k}\mathrm{i}[14]$ .
$f$ : $M^{m}arrow R^{p}(m\geq p)$ $m$ $M^{m}$ $p$
. $f$ $q\in M$ $\lambda$ ,
$q$ $f(q)$ , $f$ :
$y_{i}\circ f=xi$ $(1\leq i\leq p-1)$
$y_{p}\mathrm{o}f=-x_{p}^{2}$ –. . . $-x_{p+p+\lambda^{+\cdots+}m}^{22}\lambda-1^{+x}x^{2}.$ ,
. , $0\leq\lambda\leq m-P+1$ . $\lambda=0$
$m-p+1$ , $q$ .
43. $m$ $M^{m}$ y
$f$ : $M^{m}arrow R^{p}(m\geq p)$ , $M^{m}$ . , $M^{m}$
, .
83
4.4. $M^{m}$ $m$ . $M^{m}$
$f$ : $M^{m}arrow R^{p}(m\geq p)$ , $p=1,3$
7 .
$f$ $S(f)=$ {$q\in M$ ;rank $df_{q}<p$} $M$ $(p-1)$
, $f|S(f):S(f)arrow R^{p}$ 1
. , ,
, [ $16|$ .
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